Abstract: In summer and in winter, the outdoor air will flow in room through the gap of building. Which will influence the indoor flow field and thermal environment and cause draft, the human in room will feel uncomfortable. This paper use the method of numerical simulation to research the effect of outdoor air velocity on gap of building on indoor flow field and thermal environment. The results show indoor flow field and thermal environment will be influenced by outdoor air through the gap obviously. With the increase of outdoor air velocity, it will reach greater range.
Introduction
In every construction, the gap (such as on doors and windows) exists inevitably. It was caused by the assemble deviation of door, window or other part of building. And as time goes on, the gap will become large certainly. In summer and in winter, the outdoor air will flow in room through the gaps of building. Which will influence the indoor flow field and thermal environment and cause draft, the human in room will feel uncomfortable. The purpose of this article is to research the flow field and thermal environment in room on different outdoor air velocity through the gap. Fig.1 is the simulation model of gap in a room. The dimension of room is 5000*3000*2500mm. There is an air inlet (800*200mm), an air outlet (300*300mm) and a gap (1000mm height and 10mm width) in the only outer wall. The other wall, ceiling and floor are inner wall.
Physical Models

Geometrical Model
Fig 1 Simulation model of gap in a room
Turbulence model
Standard k-epsilon model is used to simulate the indoor thermal environment and air flow field.
International Forum on Energy, Environment Science and Materials (IFEESM 2015) The K-epsilon model is one of the most common turbulence models. It is a two equation model, which means, it includes two extra transport equations to represent the turbulent properties of the flow. This allows a two equation model to account for history effects like convection and diffusion of turbulent energy. The first transported variable is turbulent kinetic energy, k. The second transported variable in this case is the turbulent dissipation, ε. It is the variable that determines the scale of the turbulence, whereas the first variable, k, determines the energy in the turbulence. There are two major formulations of K-epsilon models. That of Launder and Sharma is typically called the "Standard" K-epsilon Model. The original impetus for the K-epsilon model was to improve the mixing-length model, as well as to find an alternative to algebraically prescribing turbulent length scales in moderate to high complexity flows. Transport equations for standard k-epsilon model are followed.
The φ in the equation can be velocity, turbulent kinetic energy, turbulence dissipation rate and temperature. For different equation, the specific form is shown in Tab.1.
Tab.1 The specific form of transport equation
Constants in Tab 2.1 are below: 
Simulation results
Fig.2~Fig.5 shows the variety of velocity on cross section in Case 1 ~ Case 4. Fig.6 shows the velocity in center of room on X direction. The indoor flow field will be influenced by outdoor air through the gap obviously. With the increase of outdoor air velocity, it will reach greater range. In Case 2, when it is 0.5m/s, the range of influence is 0.5m. In Case 3, it increases to 1m distance. In Case 4, it will affect the supply air from air-condition system. Fig .7 shows the temperature in center of room on X direction. In X=5, there is the outer wall. The thermal environment is similar to the result of flow field. The inflection point of temperature in Case 2 is about 0.4m distance from outer wall. In Case 3 and Case 4, it's about 1.3m distance from outer wall. Except the area near the gap, temperature in other area is stable. But due to the higher outdoor air velocity, the more heat will enter the room through the gap, and the temperature will increase correspondingly. The temperature in Case 2 ~ Case 4 is 18.5˚C, 18.9˚C and 19.7˚C. If want to get the same temperature in Case 2, Case 3 and Case 4, the more supply air volume or lower supply air temperature will be necessary. Fig.6 The velocity in center of room on X direction Fig.7 The temperature in center of room on X direction
Conclusions
The indoor flow field and thermal environment will be influenced by outdoor air through the gap obviously. With the increase of outdoor air velocity, it will reach greater range. In the room flow field, in Case 2, the range of influence is 0.5m. In Case 3, it increases to 1m distance. In Case 4, it will affect the supply air from air-condition system. In thermal environment, the influence range in Case 2~Case 4 is 0.4m, 1.3m and 1.3m. And the temperature will increase correspondingly. The outdoor air velocity increase 2 times, indoor temperature will rise 0.4˚C. When it increase 4 times, indoor temperature will rise 1.2˚C. Which will influence indoor thermal environment significantly and the more energy consumption will be International Forum on Energy, Environment Science and Materials (IFEESM 2015) need to decrease the temperature. In addition, the larger of gap will result in more energy consumption of air-condition system.
